705.01-40D

Fuel Oil

1. Diesel 0il

Diesel oil fulfilling:

British Standard MA 100, Class M2: ASTM
Classification of Diesel fuel oil D 975, grade
No. 4-D; CIMAC grade 1; or similar; may be
used.

2. Heavy Qil

Most commercially available fuel oils with a
viscosity below 700 cSt. at 50°C (7000 sec.
Redwood | at 100°F) can be used.

For guidance on purchase, reference is
made to ISO 8217, BS6843 and to CIMAC
recommendations regarding requirements
for heavy fuel for diesel engines, edition
1980. From these, the maximum accepted
grades are RMH 55 and K55. The mention-
ed ISO and BS standards supersede BS
MA 100 in which the limit is M9,

For reference purposes, an extract from
relevant standards and specifications is
shown in Piate 70501.

The data in the above fuel standards and
specifications refer to fuel as delivered to
the ship, i.e. before on-board cleaning.

in order {o ensure effective and sufficient
cleaning of the fuel oil - i.e. removal of
water and solid contaminants - the fuel oil
specific gravity at 15°C (60°F) should be
below 0.991.

Higher densities can be allowed if special
treatment systems are installed. See ftem
3.1, ‘High Density Fuels’.

Current analysis information is not sufficient
for estimating the combustion properties of
the oil.

This means that service results depend on
oil properties which cannot be known be-
forehand. This especially applies to the
tendency of the oil to form deposits in com-
bustion chambers, gas passages and tur-
bines. It may therefore be necessary to rule
out some oils that cause difficulties.

If the ship has been out of service for a
long time without circulation of fuel oil in the
tanks (service and settling), the fuel must
be circulated before start of the engine.

Before starting the pump(s} for circulation,
the tanks are to be drained for possible
water settled during the stop.

The risk of concentration of dirt and water
in the fuel to the main and auxiliary engines
caused by long time settling is consequent-
fy considerably reduced.

For treatment of fuel oil, see further on in
this Chapter.

3. Guiding Fuel Oil Specification

Based on our general service experience
we have, as a supplement to the above-
mentioned standards, drawn up the guiding
fuel oil specification shown in the Table
below,

Fuel oils limited by this specification have,
to the extent of the commercial availability,
been used with satisfactory results on MAN
B&W two-stroke low speed diesel engines,
as well as MAN B&wW auxiliary engines.

Guiding specification {maximum values)

Density at 15°C kg/m® 991 *
Kinematic viscosity

at 100°C cSt 55

at 50°C cSt 700
Flash point °C 260
Four point *C ao
Carbon residue %{m/m) 22
Ash “o{m/m) 0.15
Total sediment after ageing | %(m/m) 0.10
Water Yo (ViV} 1.0
Sulghur Ye{rm/m) 5.0
Vanadium mg/kg 800
Aluminium + Silicon mg/kg 80

Equal to ISO 8217/CIMAC - Hs5

*

1010 provided automatie modern clarifiers are
installed.

The data refers to the fuel as supplied, i.e.
before any on-board cleaning.
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8135, No, 2-D 8300, snd Mo. 2-D 85000, Test Method D 56
may be used as an alternate with the same lmits, provided the
flash point is below 93°C end the viscosity is below 5.5 mm™s
at 40°C. This test method will give slighily lower values, In
eases of dispute, Test Methods D 93 shall be used as the referee
method, Test Method D 36 can not be used as the alternate
method for Grade No. 4-D because its minimum viscosity lmit
is 5.5 mm®%s at 40°C.

D 5773 can be used as alternates with the same limits. Test
Method D 3117 can also be used since it is closely related to
Test Method D 2500, In case of dispute, Test Method D 2500
shail be the referee method. -

5.1.3 Water and Sediment—Test Method D 2702 is used for
fuel Grades No. 1-D 815, No. 1-D §500, No, 1-D §5000, No.
2-I» 815, No, 2-D 8500, and Neo. 2-D $5000. Test Methad
D 1796 is used for Grade No, 4-D.

5.1.4 Carbon Residue—Test Method 1D 524 is used for fuel
Grades No. 1-D §135, No. 1-D 8500, No. 1-D $5000, No. 2-D

312 Cloud Poine—Test Method D 2500, For all fuel grades
in Table I, the automatic Test Methods D 5771, D 5772, or

TABLE 1 Detalled Requirements for Diese) Fuesl Olls”*
ASTM Grads
Fraperty Test No. 1D Ne.tD Noot-D No.2D  No.2D  No.2D s
Methad® 815 S500°  Ss000® 816 S500SF  Ssop0@E | MO
Flash Palnt, °C, min. De3 35 el a8 528 524 52% 85
Watsr and Sadimeant, % vol, max D203 005 0.0% a.05 0.05 005 $305
D1ies 0.50

Dislillation: ong of the inlowing tequirsments shait be met;
1. Foysical Distiiation [o3:1:]
Distillation Temperature, °C 90 % , % vol recovared

min - 2p2% 282F 2808

maxe 288 288 288 338 33 338
2. Sirpulatad Distivation o pagy
Distilatlon Termperatuna, °C 80 %, % val recovorad

min 300F 500°

max 304 304 ase 35g
Kinematic Viscosty, mm®/S at 40°C D 445

min 1.3 1.5 1.3 1.84 1.8% 1.5% 5.5

nax 2.4 24 24 4.1 4.1 41 240
Ash % mass, max 402 0. A0 0.0 0.0% 0.0 oo G210
Buliur, ppm (pog/g)” max D 5453 15 - 15

% Mass, max o 2gms 0.05 0.05 -

% masg, max D129 - 250 Q50 2.00
Coppar strip corosien raling max 3 h 0138 Mo, 8 Ne. 3 Ne, 3 Na. 3 No. 3 M 3 -

a1 50°C
Catane number, min'! D o3 40 40! 40/ 40 40 <o 3!
Ona al tha follvaing poopartion must

be mel;

{1} Cetana Indax, rmin, Dara-a0° 40 40 4G 40

(2 Aromatlclty, % val, meax D 1318% s as s a5 as
Opemability Requiraments
Cloud paint, G, max D 2500 4 o+ - 4 4 *

or
LTFY/CFPR, °C, tnax D 459ef

D aa?1

Ramsbediom carbon oslduo on 10 % D 524 0.8 018 015 0.35 0.35 835

tEstillation resldue, % mass, max
Lubrcity, HFRR @ 80°3, micron, max 6079 520 520 52 G2 E20 £20

A To meet spedlal cperaling candbans, medifications of Individual limiting requizements may be rgresd upon between purchaaer, sellar, and minufactursr,

% The test methods Indicated are the approved refares methods. Dthar sceoptable malhods ara indfidated In 5.1,

Siinder United Statss regulations, ¥ Grades No. 1-D 5500 or No. 2-D $500 are sold for tax exempt purpeses than, al or beyond terminal sioragoe tanks, they are
required by 26 GFF Fart 48 fo contain the dye Solvent Fed 1684 &t & concentralion spectrally equivalent to 3.0 fb per thousand barals of the solid dyo stardard Sotvent
Ao 26, or tha e must be collected.

2 inder Unlted Btales ragutations, Grades Ne.1-D S5000, No. 2~ 85000, and Mo, 4D ars raqulred by 40 CFR Part BD o confaln a suliiclent amesnt of the dye Solvent
Aec 164 50 fis prasance Is visually apparont. At or Boyond tarminal sloraga janks, thay aro roquiod by 26 CFR Part 43 fo condain the dya Selvent Red 184 at &
conzeniralion spactrally equivakent lo 3.9 b por thovsand barrels of tha sofig dys standard Solvent Red 26,

£ WWhen a dourd polnt kiss than ~12°C Is spodfed, as can coour during cold monihs, i ks porrdtted and normal blending pracifes 1o combine Grides No., 1 and No. 2
to meat tha low temparature requitaments. Inihal sase, the minkmum flash paint shalt be 38°C, the minimum viscosity Bt 40°C shall be 1.7 mm/s, a1d the minimum 90 %
recaverced tempemiturg shall bo walved.

#Other aulfor imits can apply In salaciad aeas In the United Biates and In sthar coumries.

@ Yhese tes! mathods ara spacified In 40 CFR Part 83,

“\Where cetanc number by Test Mathod D 613 I3 not avaliable, Fest Method D 4737 can be used 28 an approximation.

{Low amblem {empamiuras as well as angina operation &t high altitudes may require tha usa of fusls with highar celana rafings.

Y1t is unreslistic 1o apacily low temperaturs propecties that will ensure salisfactory oparmtion at all amblent conditiens. In gancral, cloud palnt {or » ax appearatcs polnt}
Leow Ternperatura Flow Test, and Goid Fiter Plugging Poinl Test may be used as an esiimale of operating temperalura Smits for Grades No. 1-D 3500; No. 2-0 S500;
end Ne. 1-0 §5000 and No. 2-0 S5000 diesel e ofs, However, satlsfactory operation below the clowd point {or wax appearance point) say be achieved degending
on equlpment design, eperating conditions, and 1he use of flow-Improver additives as described In X5.1.2. Approgriate low temperature oporatdlity propostios should ba
agraad upan betwsan tha fue) supplier and purchaser for the interdexd use and axpectad ambient lamperatures, Test Mathods D 453% and D 6371 may be espedally useful
te astimate vohide low temparature operability limite when flow Improvers are used, Dus fo fucl dellvory systom, enging doslgn, and test meihad differences, low
temparatine operability teste may nat provide the ssme degree of protectian In vadous vahicle operating classes. Tanth percentBe minfmum alr ‘emparstures for U.S,
locations ara provided In Appandix X5 as a means of ssimating expected mylonal tamperstures. Tha larth parcantlls mirimum alr temperatures mzy ba used 1o estimale
expacied raglonal target temperatures for use with Tast Mathods D 2500, DY 4528, and £ 6371. Refsr ta X5.1.9 for fusther general guldance on ta 3l applcation,
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MARINE FUEL

BRITISH STANDARDS INSTITUTE SPECIFICATION
FOR PETROLEUM FUELS FOR MARINE OIL ENGINES AND BOILERS

(EXCERPTS FROMBS MA 100 : 1982}
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fnspection Class Mi M2 M3 M4 MS MG M7 M8 M9 M10 M1 M12 _
Density at 18°C, g/mi. max. - 0.8000 | 0.9200 0.9970 0.9910 0.83910 0.9910 0.9810 0.9810 - -
Viscosity, kinematic at 40°C, ¢St, min. 1.50 - ;o - - - - - - - - -
max. 5.50 11.00 14.00 - - - - - — ~ = -

Viscosity, kinematic at BO®C, ¢5t, max. - - 15.00 25.00 45.00 75.00 100.0 130.0 75.0 100.0 130.0
Catane index, min. 45 35 - - — - - - - - o
Carbon residue, Ramshottom, 9% (m/m), max. — 0.25 2.5 = - - - - - - - -
Carbon residueg, Ramsbottom on 10 % residue, % (m/m), max. 0.20 - — — - . — - - - - —
Carbon residue, Conradson, % (m/m}, max. - - - 12.0 14.0 20.0 22.0 22.0 22.0 - e
Flash point, closed. Pensky-Martens, ®C, min. 43.0 60.0 60.0 60.0 860.0 60.0 60.0 60.0 60.0 &60.0 80.0 60.0
Water content, % {V/V], max. 0.05 0.25 0.30 0.50 0.80 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Sediment by extraction, % (m/m}, max. 0.01 0.02 — - - - — —_ . - — -
Ash, % {m/mib, max. 0.01 0.01 0.05 0.10 .10 0.15 0.20 0.20 0.20 0.20 0.20 0.20
Suiphur content, % {m/mj}, max. 1.00 2.00 2.00 3.50 £.00 5.00 5.00 5.00 5.00 5.00 5.00 5.00
Cloud point, °C max. -16 — - — - - - -
Pour point, upper, * °C, max. {1 December — 31 March} — 0 0 24 30 30 30 30 30 30 30 30

{1 Aprit — 30 November} - 5] B 24 30 30 30 30 ao ki) 30 30
Vanadium content, mg/kg. as V, max. - - 100 250 350 500 600 500 600 600 600 600

*The word “upper’’ does not apply to grades M2 and M3.
Material from British Standards is reproduced by permission of the British Standards Institute, 2 Park Street, London, W1A 2BS from whom complete

copies can be obtained.
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